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ABSTRACT 

PROBLEM TO BE SOLVED: To enable the setting of operation sensitivity and to 
improve operability by adjusting a ratio for converting an operating 
command signal to a driving signal. 

SOLUTION: An operating means 61 can input operation contents such as the 
moving direction or moving distance of operating gauge 66 and outputs the 
operating command signal. An operation sensitivity setting means 62 sets 
the ratio for converting the operating command signal generated by the 
operating means 61 to the driving signal. A control means 63 generates the 
driving signal in the ratio set by the operation sensitivity setting means 
62 to the operating command signal from the operating means 61. A driving 
means 64 amplifies the driving signal from the control means 63 to a 
desired value and supplies currents to actuators 65A, 65B and 65C for 
driving the operating gauge 66. In this case, operation sensitivity shows 
the moving amount of operating gauge when the operating means 61 is 
operated for a fixed variable, and the setting of operation sensitivity and 
the setting of moving speed and moving amount are practically equal and to 
change the level of moving amount corresponding to the fixed manipulated 
variable inputted from the operating means 61. 
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mi^ yxmmmtxwimmiz tti n t mm 

m^m^hizmi. 

commtx mmizWii^mm^^'ri xoiz tti 

[0001] 

m^z^ f).^^^zmi< ii^^wiMTx-n 0 mmm 

[0002] 

vmmm^ Wk. mm.(r)'my^zii\^tzmm% 

--^timhtix^^h, -mz. '7A^u'^-M:x.v-9 
\zmmmmmmi^\.x^hfihi^. wm 

%iix\^h, 

[0 0 0 31 m Oti. Wh<n-^A'7W7~^:i.V-^ 
iOJUB&fllJSSrS^-rtW (!|^P¥2-1 104 1 3^^k 

W) x\ ztummn^n^m^zm^^mmwrn 
mx.x\i^i. m}mm2ii. xm. ymisxr/zmm 

Mzay\:::2.-mm^4<r>^-mizJ:'r>xmm^ 

fl.. Z(r>Xoizm^CO'7-( ^>tl-7-\::jiU-i^X'im 

Wjm2twmm3mt. ttini^^m2mmm 

Z.X\'^t. 

[ 0 0 0 4 ] 0 1 1 (i. :^tiimA^^^ziiimvti-?^ ^ 

342 121-t^lB) Xhl. V>f^'nv:^taP-:? 



^<mm^timiimimnzit. ms^zx^^^n 
ti^j^xT-i^ 9 if^T- 'jT&mzii^mzim^ fix \ ^ 

[0 00 5] '7^9U'?-\ijL\y-^<7:)^W<r>m^bL 

X. -^wmio. x^^mi 2 mwm^m.^m 
-9 {^TTs) , mmii}-(>m^-^tix\^h. x-n^ 

7. ^-;K-H18. rn/9-i.$rfSJ»lU>:^^ 'J 1 
9. ^:-:J'^S2 0. 7-^ h^>'2 1*»^^0. 

i)^ii>x:f}^timm 1 <7)Wsi^\Hmizmthm:i:m^ 

[0006] A^tl^S 1 2 X^^vy 
(A-yay) 22\zWk'^fiX\^h. nv^y22\t^ 

x-h^m 2t-i^<m'mm^'^-^x-yimL^mmmi 
m'(m^m^z'm}.xwm-m ^^^-nth. 
[0007] ^f^it 1 (m'mm^x-h^n. 1 2ti^h^ 

^^fi^fc. ^<ry>l^.%i\tzm^m'\>z%\:.fzmm'^ 

1 3 ixmmm^n. 1 4 A^iiai § 
iih. mmwm-m Ax'm^^m\.z^^fim.^ 

sti^ittio. x-n^m2-ti^tym^^i\j-zwm 

^\,znmLx%m 1 tm^h . 

[0008] msm^ 1 0(4, HI 2\z7Tct^ a t:. -9- 

'fXT-V9\iZm^'^iXfzWm%^2 3{CXW:^|6]<0 
XlftXf^ X^r-i^'2 4*i^ffill^g52 

3fcWLTXW;>y>f HSr^tTXiWlfel^SI&aSCfii 
J^^tirv^^, <8«iI^SP2 30l*ia5td4. ^WiST^ 

^ax-^ (^h*) ifmi'S^Kxm. ti#-^r^f- 

aX-rJ' W^mmK^ XXr-i^' 2 4 CO^JlSj 

w>zn'^<mmhx^wm%'±x\^h. 
[0009] y.XT—i^2A(r>^nw,z\r{m79^3. 

x-:?fift3fgP^t2 5*«$tlTV^|.. YWr^f-iX 
-9'mW^2 5 tC{4YXT-i^'2 6 i:<0^(nIffil:Ytt 
K^^'J^fiSSiiTiJ 0 , YXr->''2 6*JY«ir^'^ 
aX-^'ffimi5ff2 5{:Yi!|;>y>f Y^:^LXYW5]^^ 

mmnmzm^fix\^h, r^^ax-^fiii#a5^^2 

5(^{4. a«il^^2 3t|5l«tCtT^^^r^^iX 
--^ifi^^^fixm. SW&r^^^x-^cojgfilgU 

I,. YX7"-$/2 6C0^ffi(C{±L^}g^^-rL#e:2 
7*i|lIS$tl-CfcO. '?-<?3L^:ir2 7lCZ!|i*T^f-aX 
-:?«^#95^^3l7&TO§i^TV^|>. ZWr^^f-jiX- 

9mm3i\izm)imzzm^^ \'ti^m^^ixx\^ 

[0010] z;<.r->''2 SJiZttr^^ax-^^^ 

m3\<r>zm^>{ Yt:itLxzmj^'^miU^\.z% 
^^ixx\^h. zwi^i-x3L^mimmi',z\,m 
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x-^ t |S|«lcZ^r->''2 8 5: Zffctri6]'\^{a$-li:^ 
. Z XT'- i^2 8 (7)KMmizii^W}i¥. 

mumzm^fix\>^i. 

[0011] '^mi^mR2 9 izii. o 

YXr-i^'2 6, ZXT-i''2 8at/^** 
[0012] jiLh«J: o^m{:<J:oT. 5VHctt3c-r 

T-=J (x*fiiir»^) 24. yxt—'J (YWiBrii^) 

2 6)oXr/ZXT-i^ (Zm'^m^) 28 t-b^i^m^^ 

mffi^tct^-f. Jlf^#f-l^X!ptli. Yttt5j:t/Z«i03:6r 
[00 13] 

#fg$t«l+ 1 ioii^ tl.^ca6. ^a^^ 

[^T«4t 1 m # * tz\mm9\^<r)m^\M 
wm^t. wmi(^mmF\,Z'm^j:mm^j:mm^i)^s. 

timmcommi^zxm^^tix^^^fzib. ^ti^c^mm 

tfz. ^mzii\'^Xh^M'ix<7)mi^^mz^i:mLm 
[0014] *^BJ{i. tLhcOi o'SrWffitcSV^-C'SrS 

[00 15] 

msmii^zMmmmn. mMcomrxtmi^ 
mmmixmmi^wimm-^'?^ ^nr^-y^^v 
-9\zii\ra^ mwmmmm^'^mmmj: >i<^ 
mf-n-^^x-ymmxh->x . mm-nm^z'mx.xm^ 

nm^'^m^mm.^iizmk'thm^-kw&'^h 

\iznLxmm^%mL'm-wm.%^M-zm^xwm 

^\rj^\:.xmMm'kmsi'thmm%.>:.. ^m:t 



[0016] m^m 1 iznmt^m^zxtni. mm 
mmBmm^-tifzib. m^2iziiimtmmii. 
mizfBtxm.&'^mz uzz t 
[0017] mMmmL-fhtz^. mmiiznus 

mm.<^mm'>k\yyxmm\.z^tx mmzw^^m 

(:r>-7^ ^u-^-^^zuv—^x-hh, mm2tfz\mm 
m^znmh^mzxixu. mn^mvyxcn^mz 
mtxmFm^^m.'th^tts^x'%. mmmcommm 
m'^^i.z^t^. 

[00 18] 

mmWiLxmm-i>, 

<m 1 <rmm!m>m i ts^-r i o i . 

X-;?65A. 65B, 6 5 C , 6*><b1ifi£S 

X. wk^m ix^^ixmwm^m^^mim^ 
i,z^-thm^iWL'&-thh(7>x'hh. mm^ms 
{i. m^m itpi^<Dmsi^^m^iizfitxmmm 
2X'm.^^iifzp\-^xmm^^m.-t^h 
cDX'hi. m)^m4iimm^m3i}^^<^m}m^ 

-rJ'eSA, 6 5B. e5C\iZ%^imi-ti>i><DX'h 

[ 0 0 1 9 ] mmB.t\i. mf^^m mt 
im^^A "^jvi-^mk^ uz b § <mm-i 6 em 

m'm^zn-xh 0 , mw^m i ■b^hx-^j^tih-'^ 
<r>m^mzmmmm.<7^±% § i^-th z t mm. 

[00 20] Z<7)i.oi<Zl^^'thMzX'0 . }!K(r)Xo 

i.zx->xmmmii)-hx-n^tihm^^^mnm 
m^m 4 tizxii-Thmmmzm^tm^if^^ 

Kh. ^cO^m, iSS^S6 2cOiSStCj;o-C{4r^?f- 
;2.x-^6 5A, 6 5B, 6 5Ct:J;0IK»>$tl.l>J«f^ 
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[002 1 ] <m2<omfimm>m2i,z^xoiz^ m 

^'ijxya-^) 7 2 A. 7 2B. 7 2Ct<^ti^ixm 
P U 7 3 Iwtli:^ §ni> ct a C^-^T v^l, . 

[00221 m^msm:^ 1 4 tcti, =j a ymmi:m 

V ^•mcO«lOJSSIft^?:fi=-7 T V ^ S 3 fli ( Xtti 

ffl. Yllllffl, ZWffl) <7)^^>f^-K7 8*W^>ix 
TiiO, ->'3^JS^ffif8S:CPU7 3tca}:*3-r-SJ:3tc 

[00 23] CPU73t«, rn^^7i>.fflR0M7 9 
i:. #aT-^fflRAM8 0i:. ^^'^^^JSST-^?:>'^' 
■/ ^ r <y n--g> ^^i^O N V R A M 8 1 ilT t3 

x/umm^t. msm8 2iztii:nt^xoi,z^j:^x 

V^S. S!illHlSI8 2T'{i. CPU7 3*»^>i^f^fi-t 

S^#iS^7i?^j.x-:J' (g^S^-^) 8 3 A, 8 3 

B, 8 3ci,zmw.t:^fi^tnom^^iix^^i>, m 

W^r:5'tjt.X-:?8 3A, 838. 8 3C(i, Iglftll 

S&8 2 cfc 0 . #^mo^N';i.x*i^J&$fL. 1 v'NVP 
:^'^tim QAumi^mth^oiz^j:-oX\^^, 
[ 0 0 24 ] iXtC. J.:Ub^^^cm2(^^SK^M(^f^ffl$!) 
miCOViT, 03cO7O-^-V'-b5:#BgUTiiHB-r 
S. ^fmSi5^SP74cO-fe-yh;^>f «y^7 75:ff-ri: 

(SI ) . i/3^^!s^iss^-h'i:=3r'9. xmm^mco 
m^y^ H 7 Qij^mm^s^fi ( s 2 ) . i^iiMis^ 

(S3) . -etit-ClJgt^SL^Cli:*^^:^^^ 
ti. ^m^ii "3" ifimr^^ixh. ^117 
5{i0~9i-C^S^t, 0*<ii{£^-C% 9**m®S 

[0025] ^lf^#«. Xttffli^'a ^7 2 A^HIIB? 

•ti:. ^f^«+84c7)iJ)#2r5il2t (S4) . ^^Oi^a^jg 
S^^'OKA-t-d^^^Wt (S5) , v-'ai/^-S^^i. 
/cV^J®-^{i-f y^U^yh-^ -y^7 6S:Jf-t (S6) , 
l|Hlff-rri:t=^^7 5{j:. + ic^olijDLTV^^ 

(S7) , 9<r>mio\,zm.i>i.o\,z^£-)X\^h. mm: 

x\ xm<^mBMWfim-TL. mzYmm^^<r)m:,y^ 

Mff-rS. X«ii:|piait4--S{i, Y«iffli0i/'3^^7 2B 

^mtTiiS^is^L. i^<z!ittti5i^<7)^#^fTd, 

mmz. ZM<7)^S*ITB#t-fe-y hX-f >y^7 7?rff-r 
CIttwiO. X, Y, ZWcO^fficOl&^tr-f :t- H 7 



[0026] z<r>WL^m^(m(7)^:^^ yf-ffl^gti. :^ 
•CCPU7 3l:M'c><rS. fili^^^fc**. i^B^m 

8 4 ^^rtTl^f # 1. J: a ^r^fc^-Cff 3 

[0027]CPU73{i. #«it*riS1-|.iSET-:J' 
(0~9^-C) ^NVRAM81t:a#a;^. SlS^* 

iio\.z-th. 

[ 0 0 2 8 ] ^it . ^liti^vgr-r? t i^' 3 ^C7)y^;l^ 

b. i^3:/7 2Atim^fl. m.thA, BffiOfi-f-Ji 
CPV7 3(r>16h'^yh\HU:^'yy:^l>ZXlJ^tL, i]-^ 
yV^iXh. CPU73 20 iBsec^H 

x:\^\^^yYm'ij'0y'9'km?t-^\.. ^^^12^, 

7 2 B . 7 2 <Z<rimM.^i'^}VXWt L-Cigmtl. , 
[00 29] ^O#^c0AVPX|ic$:Pl i:-ri>i:. fl^ 

AVl/;?.t trtii^OPl iZi^a^mmr-:^ (0~9) 
Sr^tt^ffli: =5rl. . 0 ^ Xlllicoi^' 3 5 
^$^T.TV^3ti:-rSi:. 5XP1 ^Jg^^NVP;^f: LTffi 
ii[algS8 2tai:'3-r«.. let'-yhrt 
a5;&'>y^'cOg±firt'>y hcol^^ ( 1 t-fziiO) liZX-o 

xmmi. Yfft. zw^PLTtma^^Jitit^A- 

[0030] mz. m^^vi^i:xti uzmmws 2 
xu. ii0AvuxiS[^, -eiimtiwar^f-AX-^ 

8 3 A, 8 3B. 8 3Ci:ll^t7)jg«-C#ri7^AX 
-^'83A, 83B. 8 3CI,zm&im^-t^, 

[003 1 ] ®#»r^f-AX-:J'8 3A, 8 3B. 8 

3cmm^. m}m8 2^^Lx^^itzi!b. 
^x'hix\i 3m {X. Y. zift) nmzmi^^^ti, 

[0032] ®W«[r^'f-aX-:J'8 3A, 8 3B, 8 

3C*<|gil$a. ^i)1-^c7)^z#v\ 
( ll^-^^f ) * W L . ^^^f^lt 8 4 V 3 7 2 
A, 7 2B, 7 2Cc7)^m;jCl;Til<ctat3^-^T»«> 

[0033] mM^tzmmm\.zi:ti\i. m^mi^ 
[0034] <^3 c7)iij£j^s>ii4 iz^i-mtmm 

{4, ia2lC5^-riim^i:M^I.SIf^JKiS^a57 4c7) 

f •) , ;itii:j^[^mmm 2 ^z^-tmrnmb m tx- 

[0035] :icr>^<7)!m^&:fmii. m3i,z^-tm 
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mmm^^^ y^8 5^ "o" 

[0036] ^C0%^. C P U 7 3-e{4iiJ^i5^X-f -y 

RAM8H3»i=3>tf:';:i6, mas^^r^tLTtis^t 
[00 37] ^'^jIc. M^-g.iiSKft-c?>-i.«fit. hh 
iS5^«-rs 1 1 ^IgTS) I. . IJLh^^fellteJgffitt: 

10 0 38] <l^4c^||]5SJ^®>ia5{4, 2tJ^Bfl<^V>f 

' la-cS) 0 . 7 ifz^-^i^ IX \^ 

[0039] 0aSr^^ jlX-^ 3 5 {SOT^jgEKI. 

3 y h n-;i^*: v ^ X 3 4 ^ :)> LT fi^&T^ ^ iX- 

-/^;^3 1{i:. 06t:^-rJ:ai::^-tS:i*-5xy3-r 

4 2fciiSU^>'NyH;l/3 2i:. T^f-jiX-^ 3 5cO 

f-3 3 &«i;cTV^|,. ^iS^^^mX-^ •y^3 3(4Sf^ 

^tsti^-e. m{f*r!i?!ipyX4i<ofiefflf&$*«4 

0^ (4 0X) c7)t#(4^{ia "1" ICfg^t. ^/S 

0iji.iffiefflfg$*^'2 om ( 2 0 X ) mm^&u 
"2" . mummismtf^i o^ ( i o x) cot^m 
"3" . mtifmmmi}^5is < 5x) ot^ji 

m^&m "4" , (IX) coi:# 

[0040] 3yhn-;l/^-y^X3 4{4, I^IgPtc^ 
^ms^mt. S#.i^>y:J'X3 l|*I«0xyn-^4 2 

(7)'fi-f-&A^)t. S^»T^^f-AX-^3 5tc4;t^*fJ 
fflifi-f-S:tU:'3-ti>t>oi:'S>-s.. 
[0041] ::^0j:5^^«^<^t<^^cfev^•C. 

ii03^t^cm-t3 9a(4y-y;l.3 7Sriit 
r 3 y h OWt'/'K -y ^J' X 3 4 ^ilS . 
[0042] fi-t39a{4, 3ybn-;l/;Jf>y^X34 



|^c7)^[lIg|4 3T'$lM$iX. ^i7)$IJ^§iiyifi-^4 0 
*J^r-p^;l^3 S^iiLTT^^aX-;? 3 5 Ws;!^) 

m\mi)^ir^btiix'%h. 
[0043] --n. mm^%^^yxA i mmzm tx 

-y ^ 3 3 i:mWkt I. , ^ilfe^W^ 
X>f >yf-3 33!>»'i><7)fi-^3 9 b*s^^-:^;U3 7^il^-C 
a:/YX3-)Vilf^ yi^:^3A^mthtl. Xy3-:J^4 2 
*»^>cOfi^ 3 9 a 5: . E 6 {:5^-f )ifg|gt«:fr^i?)lll 

[ooAA\me<r)mm±. i:Xf(r>io\izm^-^ti. ^ 

xy3-^4 2*>/i»'NVUX*>'Affl^L. rjyho 
-;l/--K-yi?X3 4^fi-t3 9ai: L-Cir-^/l^3 7 Sril 
otfei^S, r^f-aX-rJ'StCJiXOfftt'^* 

ti^iiif^it 1 (rmmmi .^yy o-;u*" y ^ x 3 4 
<. 

[ 0 0 4 5 ] c:^ J: a ^Mmr>^<r)\,zii\\x . ^iWg^ 
«jm^-y^3 3$-«J^i.|.C:i:tCj:^-C. m^39b 
t)^*r-y')V 37$:a-5T3yh n-;P7j< >y ^ x 3 4 ^fe 
i^O. 3yho-;P;i<-/i?X3 4CD4>T\ ^#4<<y:7X 
3 lWNyH;k3 2$rII]IS$-ti-/v:ii:CJ:0. xyn- 
^4 23&><oCOfi# ( Aflic^yt;l^X) 3 9 a^WTl^^^ 

[0046] ^wm\,z\i. m6\,z^-ti: 0 <<z3m^^m 

mxA^v^3 3i:m^m. "l" \<z^^Li^tt\i. A 
/4fgC0>'^V^X|gt, ^i6^^^«iX>f •y^3 32:^^ 
a "2" ^:^^Lfcfc#(4A/2^S^0>^';^XSc. ^i)^ 
•yf-33^a^{2S "3" {zm.'&Lfzt^li 
h^<Df<}Vm. i^»)fg*«m-f ^^3 3 Sr^fiM 
"4" l;^«L^i:#{i2A^|WNVPXia:, jB5iftfg$«J 
Si;^>f <y^3 3S-^fia "5" t;i^L^i:#{44A 

[0 04 7] Mzm. m^Trs^y^X3l(nf^yV)V 
3 2 2:^jgaiSlsIl5$-(i:Txy3-^4 2*»<i>|&4t- § 
.'NVl^X AflH4. Wm^A 3 izX •? A/4 , A/2 . 
A, 2 A. AA<7)\>^-rtlMZ^m^tL. Z<r>^i^^flfz 
AVl/XJiT^f-iX-:? 3 5^zmm^VUXt LXi^l(> 
til, Z<^^. 7^i-a.:c-:^3 5^zm*)WfWz 
mimico^mMii. ziyhu-jU7i(v^x3Ai)^(y(D 

JvuxmzitmtiXoi,zm.^bxhh<^x\ d^-c-A- 
)uxAmizni.mmni. xum^mi-iti-i 

x./AMm, x/2jLim, x/zm, 2x/zm, 4x 
miO^lftftlC. ^^y m3 2 <7)\smMma mizML^ 

mx'^i, 

[0048] mmmi (T^imm-mmi i t-w^^ji 
nmuyxA 1 ii&t^mx'wmi-ifii^. 
mm 1 (^mimm i o:imuz < s i 3 \,zm i 



[0049] tzbtK :^^mcommmxu. rr^^o 

-xiz'ffii. Mut. mhvyX4 1 *n ofig ( 1 0 
X) ff)t%\,z\<^<r»^}vxtf>\ii,hm}iz. msim^m. 

XA y&33^'mki.X^<. tti. ^muyX4li}i 
20m(20X)cOt#m /2i§(7)^VlXti^iii^m. 
^^lZMm\^yX4 1t^4 0iS {4 0X)<7)b^t,Z 

X^ yi-3 3mmtX:^<, 

[0050] icoidt^tsifctio. nmvyx4 

1 (^m^ 1 o^(r>t ^bnti-o^x. Wt^i\ 1 <r>m% 

im^x-mx'^ . mm<^^mm^\.z^t § . 
<ii 5 (^^mm>^4 ff)mmmx\i . w^^^ v^x 

3ia)f\yY)V3 2<^Wimzx ^:iiyn-ytm^^h 

3 9 a , oyv n-;pdf v ^x3 4 mm 
thmmmm.m-m.tLtzi:^. z^Lx-mm-th 
nmzvy h^:t^7m^:mmhmmm.x'hh. 
[005 11 it tio. mm.'^ 

mn^<ni.0\.Z. 1/4. 1/2. 1. 2, 4i:1^a6^ 

^of>:e*tm<, nm]^yx4 icr>i§mmiif4 

10^, 2 0e, 4 0e. lOOfigtC-^^tfS*, 
mUf 1/25^. 1/lOflg, l/5if. lis, 2. 
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